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(54) IMAGING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an imaging 
apparatus in which an integrated circuit for controlling a 
semiconductor laser simultaneously with generation of 
an image writing clock is formed within one chip. 
SOLUTION: A Clock for transferring image data is 
converted into data corresponding to a modulation pulse 
train through an LUT 1 7 based on image data and loaded 
to a Shift-Register 1 5 in response to a Load signal. On 
the other hand, a PLL for multiplying the Clock by 8 
comprises a Phase-detector 11, a Loop-filter 12, a VCO 
13 and a 1/8 14. The PLL generates a VCLK having a 
frequency equal to 8 times that of the Clock and the 
Shift-Register 15 outputs modulation data according to 
the VCLK. Since the imaging apparatus is arranged to 
convert the image data through the LUT, it is applicable 
to a case where the laser scanning optical system is 
changed by simply altering the content of the LUT. 
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2, VCOl 3 43 £ XI 1/8 1 4-T?*g/&£i'W CLock tf) 
8»©«SftOVCLK«:4fiU Shift-Register 1 5 
ttVCLKI^ttV^lf-^SrBAtSo IHfc^— 
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Sc^at, 

ot, 

KiSSJSiK * n * * £j£^aa> ffi* * axfc * n y * 

jiu iKrBjfe«3tiftW#a©aAiciaiJWbfcwni^i3j/ 
<t^mk\ 

[ft#JS2] «HE*J8ltt^ojy^4j«#«H:» 

^^fcta^-r ste^Jtis^a t , 

*ffi«jtl!E*a*sUA Lfcflr#W:t»lB«ffi*«IW8«#a 

#Jg l CtfcftXBTfMBjEft&a. 

3 J ^frfElBf^^ a v i7 icS-^^^-C®^7 f -^ 
& A^Ji" -5 W&t — 9 At) ^Wc k , 

ffiriEiisjaas * n ;/ ^ QL&^wtfr bmtiis hit m?? t 
mmm'<?—>4Lf$.^f&\c£-z>x$i&.£iixitmm'<fi— 

StrfEi«5iaig * B ;/ ^ 3y&^a t , 
Mrfeaesn^ * - & , 

Ki-*»-eR^i-s»HitK^a4r * feunri-s =. <t 

#a* 4 e*©H 50 



2 

ffl£ tffc Oi- 5^SS)fPfitll:?fPB#aSr$ f>l:tt5r 

#a&£ b f-w-r r t *mwik -tzmittm 6 is«wp 
it^ai:, 

.■*-5jfe3lE3fe*U#ai, 
ot, 

^ n ~ y ? &mt)-tz>m&? n y * a^j^ai: > 
*m#at, 

$mW&Lfvry?<Z>1S[.nkt:. n«McSE'3E-*-* 

fiis^s^ai:, 

tt-rz^kzw&k-fz, mmmmtm. 
[fi^jg i o ] «assA^oa?i]<oi^^«#.i: i^#Ht 
^tfeuiv*— ^ o^itr^-^ ^ ^ $ ^?k frbtkm u, 
saiEffi*e3ejE¥aas3Ex-f a i ^Ka^snfv^n.t 

[rt*^ 1 1 ] << % >ymmmm&m.* 

a^5e-t-5J:5^^:S:^tt■CV^5ii:*«MSi:-^-5» 
lILt, Mtaii^-^A^^aAJx-^SrSztJiXtf 

v^t^ria^si^^-^fiK^aas^ssi^^-^ 

[0 0 0 1] 
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[0 0 0 2] 

[ooo3] l^u ^m&i'—fvmwimmkftftt} 

[0 0 0 4] Z<DmM*M&:L>X*mfcl>— ifO*fJ^^ 
fefi^fzlb\Z^ APC (Auto PowerContorol ) jj&CD 

^as^ixftsj;?^ ^nf, ^^^-ifom^^m 
<Dm^mm^mm<om\cmm^^^*a^irix^ 

So 

[0 0 0 5] ±&£tltLjjmcM'tZ>&mt ttli, «p 
|?0 5-0 7 5 1 9 9^i, #i?0 5-2 3 5 4 
4 #P^0 9- 3 2 1 3 7 6 

11- 167081 ±'t*4#Hi¥0 5-2 0 7 2 

3 4^#^^C^$i^^S^$i^^tLrv^5 0 

[0 0 0 6] 5-7 5 1 9 9#^*-Ctt:, 

# w-if oft m^f «r*r~ ^ — i- 5 Sfti^^S^ift £ 
SSftfg^il* ^ £«B#ttigrr S r £ lc «fc 9 w-if 

[0 0 0 7] #Hf§sp0 5-2 3 5 4 4 6 S 
[0 0 0 8] #§l¥0 9- 3 2 1 3 7 6 -?-^*-ett, * 

[0 0 0 9] J^T> ¥*fl^~ 1f*3te«*LTttffibfc 



.4 

[0 0 10] *-fc, M»|a=y b8K:J;9 3Ei£<**i 
fcBHft-T*- * £ {fcffi I^^IhIK 6 lc i: 19 ffiffi £ tut 

ft:u— 1fO*3t«FKISr = >'hci— ^V-TSo -<£>J:5ic1- 

9 \z±*)±f&,Zti1iL* 7thf>fr 
4 J: t) &m £ jh,fca£«H* u-if OttKPSI Lfc& 

[0 0 11] 

<ot<DleIKX^^i:*o-CL^v\ M»^j£3£BOE 
MI (Electro Magnetic Inference) ©118115:91 £1bLZ. 

tiv\5HWA#*ofc. 

[0 0 12] £ ^^a5p p p^^^<^^^^=r^ h_b^. 

co^^gv^ n y ^ -eMWt: Ltgl Lfttttuift b 

ft < ft s t v > 5 ma a & o fc 0 
[0013] a«(D3feaa^c,<D*^«t >?ia»i-6 

So r<DJ:5ft*fr, *»fcUX*Jk«02|y»flcu-if 
&&miTZ>1&&k, LD (LASER Diode ) - A r ray 
Srfi6ffl-*-S»^Sfcs« U^UftiSfe. LD-Arra 
y tC*f b-C tt, Sl**^-*-^©**^ if 
XhZltlto, WmW^O 9 - 3 2 1 3 7 6-§*^«, »§^¥ 

0 5- 0 7 5 1 9 9%^ feSV^^i#BB 5 P0 9 - 3 2 

1 3 7 6fl^«^1B«SH6*tfe3fl«««"C#r**M^ 
LD-Array^l«i^ => ^ h<?5®^iB< ft 

[0 0 14] titc* WR?0 5 -0 7 5 1 9 9 -g^AL 
#§S^0 5-2 3 5 4 4 6-§-^ff^o«tt5#5B¥0 9-3 

2137 G^-tenm^mztix^zmmizzzbs * 

W^u— lf<Dia««Ht- K^yu-^«rttft.^olS»«:l» 

mmBii£®Km&&9b ztn2\®mm&*:z < ft 
z>by<^omm&hhotz 0 

[0 0 15 ] S b^^ft^—ifotf-A^n^r-f^ 

3tc*5^T#m^^^tt5 0 
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Lfi< ft3fc^5IH»£fcfcofc. 
[0016] Iktz, 11-167081 
E*£*L-Cv>5±5fc, ?4 h^>"fe*-f 1f— *rfli 

V>TW**«l*sWSfe***LfcLUT (Look Up Table ) 
tf>^- * «:£ Mi"* ^il^iot, iK5£fc««»sCJEi- 

MiSStte, #ClC@eM£*L£PLL (Phase Locked Loo 

[0 0 17] Sfe^HPF.O 5-2 0 7 2 3 4-§^>«|d 
Ett $ *VC V ^ 5 * 5 ft P L L KiflM«**f«ni-r £ 

Z>b%\c±% ftffijn £ ft s £ v n 5 p p ^jg^ fc-*> o fc 0 
[0 0 18] ±EW«jR^at^-cft*ixfet> 
o.-e*>9, 'W*u-if4:3t«i:bTftffli-fiW«»* 

So 

[0 0 19] 

1(1**1 E«o»Wr4, ^eft^-if^ 

-if^m*i-«*^0^**srjfeaE'j-s*aE#ai:, 

^**U-Hf^B^^a5fe3t*SrW3eoffi«^*mr5 
^ o 5/ ^ Hi A S tifc ^ d y ^ «r»Ji * 

[0 0 2 0] ft** 2 EttO^tCiS^T, it*JS 1 IE 
*0*W^*3V^, JKJH*^ny^*j**«tt, A*£ 

*****:»js-*-a#H^ai, #«#sasuwjL,fc* 
p y^o««fttsiptft6^ o jx^^«SE»[toffi*a 

[0021] n*«3etto3Bn». m*mi^m<om 



6 

E^ft i>— tf <Dmx &mm°t s i — mm^m 

[0 0 2 2] tt*«4E4ft<z>»91tt. I*** ll5«co« 

[0 0 2 3] IS**5|a*0^^«; |«*3g4f5«cO^ 
WIc*jv^"C, »«*aic:J:«»«Jfc*r'f tf -^n--K'r* 

[0 0 2 4] »**6fla*0«§BW:, lit** 4 fEi&OSg 
91 fc*5V x-c, ttjEM«XS*B*» £ Oft 
SSrKteS-frfcU, iE<ES-&fc9.-f5^/^R<E*aS: 

[0 0 2 5] ff**7lS«<^^tt, »**4|5«fc^ 

t) i-5»fl«ifPff-Jtf¥HI#aSr* b (cCTS r fc 

[0 0 2 6] tt««aCf^«n»:, ft**6|E®0^ 

[0 0 2 7] R*«9Gitt«)XnM^ !ft, 

if36sm*i-s3t^iHi(^3t#**3e^s*aE 
#at, 4^#u.-if^a*rs***«rBfeoffiii-e 
*ffli-s*3iE**a^ai:, ****m#a*s*mufc 

•ra««»rtE*«x?*o-c; ssjaifi^py^^^a 

k, KJSjft^ay^^^ad^^ci-j/^Sr^fflU 
j63t«IW#a^«|ffi-j-^^^ ^>-^Jc^Lfep«^ p 

<t> K««^P5/^^^a^6>ttl*Siife^oy>t 
K«x—^A*#ad5A*-rSiif«^-^t f-S^v^ 

-c, ^*u^©u*fe«iii-s^w<*u-ifac»i* 

at, W*^— ^AA^adSjiflfc^— ^arftr)5&tf^-< 

[0 0 2 8] »*5i0E«o««li, IS*3S9f5®0 

ffiK3E^adS«3S-T5 <fc 5 tcK^^ttrv^S ri: S:4#« 
[0 0 2 9] f»**l HE«©36Mtt, if*3S9iatt<D 
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[oo3o] 1 2 mmv&mte, 9 wm.<d 
[oo3i] is*^ 1 3 mm^mvx, 9 ies^ 

[0 0 3 2] 

[0 0 3 3] £*Tf-te, HI 1 ^fi*^^^^ <h 
&ftttm±Xl&&£ltZ>%:^\C%>\,^X b'-i.^a ^ r 

4 /i-frtfi} *i*^&\^x\^%m&<D&%=z-*j\s*?--&® 

s<*->x\ m-yt^mcxmitzti, ©tc^nss 

[0034] m 2 x*te. m i K^^x^<D^m^<^ 
*(nm%&< \^tz.m^7jk^tix^^^ 0 ^tncttfc~tz> 

[0 0 3 5] &±<Dft<D&ms<?-^*M&:£i4k£ittz- 

w&<D'&&mi*m 3 x& v , ^^jo^^^-vtc 

<fc D^^itfc#^0^5t^/^-^*^ll)4T*fc 
5o @4 0*»^- ^^g|4 05t^^ — VJcfS^n 

5 £ 5 MIH i tfXS) £ H! 2 <d(3)<d £ 5 «^SB v ^Sg 
l <£>3fe^W* JO £ ^fr^-Cft bltzm 2 (0/^7^^ 

[0036] mi <Dy<^^(Dmmnm^t^^— 5>* 

[0 0 3 7] ^<D£o\Z>tZ>~k\-£ 

«tt»*W6ii5wii:ftS©^ SfcRtt (S/N 
It) tfi^Wtt^^srfcas-CSSo'Sfc. *u-1ffcr 
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[0 0 3 8] B 5 fi, JtfEft^/W;* 3nj&£fi£i-£fctf>0 
^T-^«^Mt5^WJt*fc^- ^TEl5(cS^ 
v>T»ffrdqftW£;h/CV^ clock ttWffc^-^SrteSt 
t5^ny^t?fc0, BHfc^—^-CS'^rLUT (Lo 
ok Up Table ) 1 7 \ZX&m'<^*&\KftiSrtZ>7 : —9 
tC^^LTLoadm-^-^CTShift-Register 1 5 (CD — 

[0 0 3 9] ffi^Clock Sr 8f&^5PLL-L00PtePhase-De 
tecterll, Loop-Filter 1 2 , V C O 1 3 *5 £ 1 / 
8 1 AXm&ZiX. Clock 0 8fStf>J^&$:<DVCLK£ 
Shift-Register 1 5|j:VCLK(:»«f- 
^ (Modulation Data) &\£t>-?Z> Q m2<DQ)<0^</^ 

[0 0 4 0] ^7t, Hlfe^-^^LUT^iD^-r-S 

*5 J; tflg 2 ^ S ix5 Jt^/u^ £ § * icii^-e# £ i b 

[0 04 1] HI 8 IdteHI 5 {C^^nfcPulse-Mojulation 
-Unit 1 0 l^bOT 5 — ^I^JEStT*W*U— IffclMfP 

«ctSoT»^RM*iX"CV^S 0 ftj»[E]BSl 0 2lC<fc 

*s*t«PD 1 1 i<z>mtimm\z&*)& 

^-r^«JE (REXTl 1 3 4r^LT*3e««EdS«ffilc 
^m£*L5) dS, XPD^l 0 9^T*W*ix. VC 
ONTttEfctt* SMS^XCHffi^l 

0 6 (^jj^^n"CV^-5Hold-Capaciter 1 0 7 t-i «9 

[0 0 4 2] SfcatUtfjasp! ^>«i^{c«:|^«^ urffli 
ffll^n> Hold-Capaciterl 0 5t-^— /l-K$tt5o 

Oi«»ttr4»«J:<fifcAi-5) #«CS^§ 0 Mo 
dulation-Data ^rDn^Lfc^ (VCLK^iSt^ 
^5^-^) , ^WfrU— ifrabmSfc 1 n, Hold-Cap 
aciter 1 i:Hold-Capaciter 2 OffiEE^:^^ V x , V 2 ^ 
U Pi =Po/2ir-T^^ 

1 n= { (V0-V1) XDn+Vil /RE 
::t'Dn=-l-l ^^i9i^J«l 0 2ii 
««#3B*(aKl 0 3i-CR5£*jh/CV^. 

[0043] CCOJ:^ Lt x Pulse-Modulation-Unit 

1 0 ifrt><Dmt>7*—*{c&\,\ ^m^—9<o%^^ 
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[0 0 4 4] H5tt, I*^Py^©8ffl:4Sfl«ft 

V C L K*iB** p * * b**i-s«ri»cr*s ftr 

[0 0 4 5] rftfetf>IHJBj»«:#ftU VCLKCtlJ 
iW^^ 04*«r *5I Lfc*»0WS0 9 fc« * ft 
Ti^5 0 KT-Ctt, BB9IC»<5v^ri6ff3ftS|ftWSft-CV^ 
So PLL-L00PttffiffiHK«fcJtlfclElK2 0 1, Loop-Filte 
r 2 0 23oi:t*VCO 2 0 3 £ o T* j£ $ ft . 
ftSittfctHlS§ 2 0 1 fiProgrammable-Counter 2 0 4CJ; 

oXN&m£htz.mm? p y*j:vcLKfc«rJt*u 

Loop-Filter 2 0 2 ttffiffijgjfc*JtR[fiI» 2 0 1 CQ/£f* 
Sr^/l'* — U VC0 2 0 30*fijaSE*ttLoop-Fil 
ter 2 0 4<DmtimjE^m^^Xmt^^ 0 lESilfc 
PLL-LOOPtC ioTVCLK £ ft S e 

[0 0 4 6] Programmable-Counter 2 0 4 CO^-J^ 

H:Ntt^»^fe(D»JB|JtK**cJ:«9K3e$ft6. VCL 
Kt{tffiraffl^/^tJc:*<3v>T, 1/8»H(hIB2 0 

-e^figSft^o 

[0 0 4 7] l^«co^^^>-^-C^^IS:^^ftfc 
ffiffi v*- * * p — K LTiljig ^ p jy * Offiffi^^^f 
5rt»^P2x^«r*fiM-*l/8»fllBK2 0 7&^TL 
TV<5 0 1-/8 5MHEWB2 0 7ttlir*^P2x^*S31V^» 

[oo4 8] b^L*d5fe, mm9*y9<oj%mkt>m 

»D5itf*, *M*^py^Hl*d^bBSIft'7 f — ^A** 

5 tc^&is^ s ft feffiti y"- * tzm^^xm&T*— * Wl 
*r ?<DVLft&* ta*iB*^py^^b"Fras 

[0 0 4 9] £ e>JC*itlS«i|-Ctt, Phase-Set * 
9 1/8#JS[hIES'2 0 6*3±t/l/8^HlHlK2 0 7 <D 
XV^Y (#JB) ^Enable/Disable Z> X 5 Klfco 
Tl>5 0 rftfi, Phase-Set flr»fcft*>Ji3flS9*y^*r 
VCL K-Cffix. V C L KOD l^PyW tnvftjj V Is 

Bf*^py^fcJ:^rt«B^py^ 
Steffi Sr 1/8 ^p jx^SH^-eafe-e-sr i:}ftST?#So 
[0 0 5 0] 1/8 ^p y^*>f ^/i/<Offiffiilft*Srl 
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^aBHIB^lcftfcbftfclBBi. (tl< fittfcfcfeftfcJHW 

py^o«**«r^W*-1H»-e#6rtfc4So ^ft 
ttPLL-LOOPtC-CKje-arffiftHSEftflTS^T 1 y^fc J; D * 

[0 0 5 1] ^^PLL-LOOP^i^K^^^T 1 ^^^^ 
3ft»<R3tl f J: 5 fc"ffttf» Pragrammble-Counter 204 

©^TOftttBtrit < t s t mmz % mm? 

<-rZ>*\ VCLKSrMi<-#-«r^t?t>-5riBT?fc5^, 

p -f-s r £ ttvc L KOJSJftScM&d* 

gqsiM ^/u* U3ft*»ffl-rs r. £ * < 
9 , v c O 2 0 3 oXWIttKfcCftsftS** ftttffiMi 
tfto-CL*}, 

[0 0 5 2] VCLKSrKXtSrifi, VCO203 
L4»iitfftS)f, vLftfcSWHW 
i:4otlt5, *«WlcJ:fttf, vcoSrrtK T?#ft 

tf^ft^±E5^^^^^ft»K^5prtg^3fc»5, v 

CO*rft*^#fttf*ft*r±ia5^yy^JB**W3e 
jft»MBi:tta. • 

[0 0 5 3] Phase-Set «#|C i S«flr«ilft*r* 

«r*"l/8*p-x**>f*/POlin, IfSr* 

0^5l3BM4tt»}HSftS 0 Phase-Set «-g-Sr^» 

t), m*Bfffetc«»*<B*^-Py^ffi«Sr«3C^# 

So 

[0 0 5 4] Phase-Set flW*jfe3lE*>BM&#>f S 

1/8^2/8— 3/8->4/8-»5/8-> 
6/8^7/8 — 0OJ; aEftS-frSrir^Jit), 

[00 5 5] H10 tC*3V^T(i, N-Counter 3 0 9 Sr 
rt»fcf>*>N-*»>>'h«fcPhase-Set fi'lfcttte 
3y*U l/81T»^ny^fiHa*r»fe**J:5te** 

[0 0 5 6] w^J;5f-U-Ct>® lfc:^<*ftSJ:5fci8 

fcftt?*5« .4*5, N-Cpunter 3 0-9W*!>VMN 

[0 0 5 7] rcoj: ptc-rsrirt^i: PLL-LOOP^i; 
9K3t"C#*V^^HS[«Sr^y T/u^— 919: 
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[0 0 5 8] Hi 1 cr y?\CttL.X\HU? a 

y^^ffiffiSrffiffiT 5 — ^iciccr»fp-j-s^>r ^ >-^H 

^$i^tV^6o ±^bVCLK, PUB'^*, Loadff 
^§- x iM«7*— Reset 2«#i:* 

Srif^tK fltfil&tHSet ff-^Low ©fctfctt*!:: 
^ J^U;* # W» £ * 9 ffl * o y * & PHfe^- * <Dft 
ftH^nyhP- /u£;ft,Scfc 5KftS e — ffitltfc 
ffiSet «#*««SA©**O0>*>r ^ >->/<£>^Low i-f 

[00 5 9]Bl2ttB5O»^^itU, LUTO 

5 0 VCLK£8#J^t-S£#c08&l£<7V^;* (Ell 

[0 0 6 0] ^©iJlCtSrt^J;^ H 5 

So 

[0061] Hi4ic*^-cis, 3tm*ss*^^— ^« 

TjkLtzMT'hZo Erro-Amp4 0 1 |C,fc 9 2^**1/- 1ftf> 

3tttJ*dspD .(gftST?-) 4 i o-etftttJSix. tfttUSix 

fcJB**«JE3E*UTReffrence Voltage klt&l,mffl 
<H£:Hold-Capaciter4 0 7 (^fSW^ot^ 
Y>, *HlS09"C«VCC-8 0mV(Dffft45J: 
RE^4 1 1 HIH;£:rt!y^*f~£> J: 5 fC Error- Amp 4 0 4 
<7)^^IP:^Hold-Capaciter4 0 8 K-tMft«p£*LTV> 
So 

[0 0 6 2] ^*3Error-Amp 401 <D$m*J ^ 
T$M£irO>S 0 Error-Amp 4 0 414^*1^ 

-if »m*r t # T*mm*—7£m £ * s ± 5 

[0 0 6 3] r<Oj; 5tLDONB«»b- ;©»IH3I*L 
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